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Brief  Outlines  of  Research  Findings 

A  physical  explanation  was  given  for  the  crack  arrest  mechanism  in  fiber  reinforced 
composite  materials.  An  award  (Sawamura  award)  was  given  to  this  paper  as  the  best 
paper  in  a  year  by  Japan  Society  of  Steels  and  Alloys. 

Micromechanics  of  defects  was  studied  completely  in  different  direction  (the  inverse 
problem).  This  method  provides  a  new  approach  of  NDE  (Nondestructive  Evaluation) 
which  can  predict  defects  and  integrity  in  materials  or  structures  by  knowing  surface 
displacement  change  or  measuring  the  surface  tilts. 

The  most  recent  discovery  is  the  following.  When  sliding  occurs  on  the  interface 
between  matrix  and  inclusions  (or  inhomogeneities),  the  stress  field  T,;(.x)  can  be 
expressed  by  a  linear  combination  of  Eshelby's  solution  (e*)  and  Volterra’s  solution 
oj(b),  i,e., 

T„(x)  =  <jJ(€*)  +  S(jJ(b). 


The  factor  s  represents  the  degree  of  relaxation  and  it  can  explicitly  be  determined  for  the 
spherical  sliding  inclusions  in  terms  of  material  constants. 

Publications  and  technical  reports  related  to  this  project  are  listed  in  a  separated  sheet. 
The  following  post  doctor  fellows  participated  in  this  project : 

Dr.  T.  Mori  Professor,  Tokyo  Institute  of  Technology,  Japan. 

Dr.  K.  Tanaka  Professor,  Nagaoka  Institute  of  Technology,  Japan. 

Dr.  A.  Sato  Professor,  Tokyo  Institute  of  Technology,  Japan. 


92-09269 


92  4  10  022 
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The  following  students  participated  and  Ph.D.  degree  was  awarded  to  them 
Demitris  Kourris  Assistant  Professor,  Arizona  State  University. 

Z.  Gao  Assistant  Professor,  Clarkson  University,  N.Y. 

Iwona  Jasiuk  Assistant  Professor,  Michigan  State  University. 

Professor  Mura  was  made  a  honorary  member  of  the  Japan  Institute  of  Metals  Society 
due  to  his  contributions  to  the  field  of  metallurgy. 
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